Abstract Few studies have explored how patient-physician interactions influence patients' quality of life (QOL). In a prospective cohort study of 1,855 women diagnosed with invasive breast cancer in the Kaiser Permanente Northern California Medical Care Program from 2006 to 2011, we examined associations between patient-physician interactions during cancer treatment and QOL, overall and by racial/ethnic group. Participants completed the interpersonal processes of care (IPC) survey at approximately 8 months post-diagnosis to assess specific domains of the patient-physician interaction during the months after cancer diagnosis. Domains included: compassion, elicited concerns, explained results, decided together, lack of clarity, discrimination due to race/ethnicity, and disrespectful office staff. The functional assessment of cancer therapy-breast cancer was completed concurrently to measure QOL. Linear regression models examined the association of IPC with QOL, first adjusting for patient covariates including age, race, clinical factors, and psychosocial measures and then for physician characteristics such as age, sex, race/ethnicity, and specialty. For all participants (n = 1,855), IPC scores suggesting greater lack of clarity, discrimination due to race/ethnicity, and disrespectful office staff in patient-physician interactions were associated with lower QOL (P\ 0.01). IPC scores suggesting physicians demonstrating compassion, eliciting concerns, or explaining results were associated with higher QOL (P\ 0.01). Among Whites (n = 1,306), only the associations with higher QOL remained. African Americans (n = 110) who reported higher scores on physician compassion and elicited concerns had higher QOL, whereas higher scores for disrespectful office staff had lower QOL. No associations were observed among Asians (n = 201) and Hispanics (n = 186). After further adjustment for physician factors, the associations among Whites remained, whereas those among African Americans disappeared. In the breast cancer treatment setting, characteristics of the patient-physician interaction as perceived by the patient are associated with QOL, yet were not specific to patient race/ethnicity.
Introduction
More than 2.5 million female breast cancer survivors reside in the United States [1, 2] , and incidence and survival rates differ by racial/ethnic group [3] [4] [5] . Studies of cancer patients, including breast, colorectal, and lung, suggest that the cancer care experience within one year after diagnosis can vary by race/ethnicity [6] [7] [8] . Few studies of the patient-physician interaction have been conducted exclusively in breast cancer patients.
The perception of breast cancer patients' interaction with their physicians and their quality of life (QOL) can potentially affect health outcomes independently. It has been reported that patient-physician interactions correlate with health outcomes, patient satisfaction, and medication adherence [9] . The QOL of cancer survivors has been shown to be associated with their perceived health outcomes [10] . Furthermore, studies have reported that individuals from racial/ethnic minorities with specific illnesses have lower QOL than their majority counterparts [11] [12] [13] . Thus, it is possible that patient-physician interactions affect patient health outcomes by affecting their QOL, or vice versa. However, no studies to date have examined the association between patient-physician interactions and QOL in breast cancer patients.
In this paper, we explore some of these issues in an ongoing cohort study of women diagnosed with breast cancer in the Kaiser Permanente Northern California (KPNC) integrated health care system. Specifically, we: (1) characterize the associations of patient-physician interactions with sociodemographic, psychosocial, clinical, and physician characteristics; (2) describe the associations of patient-physician interactions with QOL; and (3) examine whether these associations differ by race/ethnicity.
Methods

Study population
The Pathways Study is an ongoing, prospective cohort study that has been actively recruiting women recently diagnosed with invasive breast cancer from KPNC since January 2006 [14] . Breast cancer diagnoses are ascertained by automatic scanning of electronic pathology reports with subsequent verification of cancer diagnosis and patient notification by medical record review. Study participants are KPNC members at the time of diagnosis with primary invasive breast cancer (any stage), at least 21 years of age at diagnosis, with no prior history of cancer other than nonmelanoma skin cancer, ability to speak English, Spanish, Cantonese, or Mandarin, and living within a 65-mile radius from a Pathways field interviewer.
Passive consent is obtained from the patient's physician of record by email indicating the intention to contact the patient for study recruitment. All participants provide written informed consent before study enrollment, typically at the beginning of the in-person baseline interview, which occurs on average about 2 months after diagnosis. This study was approved by the Institutional Review Boards of KPNC and all collaborating institutions.
Data collection
The present analysis is based on data collected at baseline and approximately 8 months after enrollment at the first follow-up assessment. Most women at the follow-up timepoint were expected to be finished with their primary breast cancer treatment (surgery, chemotherapy, and/or radiation therapy). Other data related to diagnostic characteristics, clinical factors, and provider information were obtained from KPNC databases.
During the in-person baseline interview, demographic information was collected on race/ethnicity, education, marital status, employment status, and household income. Among other factors, QOL and a personality scale assessing outlook on life were also assessed at baseline, as described below. At follow-up, women reported information on aspects of their patient-physician interaction during the breast cancer diagnosis and treatment period and their current QOL.
Information on the principal caring physician for each woman was obtained from KPNC electronic medical records, as these details were not collected from the questionnaires. The selection criteria for the most relevant physician during the period from baseline until follow-up was based on the closest visit to the follow-up interview, the participant's office visit frequency, as well as the physician's specialty associated with the participant's breast cancer treatment, such as family medicine, hematology, internal medicine, medical oncology, obstetrician and gynecology, plastic surgery, radiation oncology, general surgery, and urgent care. A total of 1,855 physicians were matched to a corresponding patient. Thus, 1,855 women in the cohort had complete information on patient and physician characteristics and comprised the final dataset for the analysis.
Patient-physician interaction
Patient-physician interaction, the main factor of interest, was measured at follow-up using the interpersonal processes of care (IPC) 18-item questionnaire [15] . Respondents were asked to report the frequency with which various aspects of the patient-physician interaction had occurred over the past 6 months. Five response choices ranging from ''always'' to ''never'' were provided for each question. IPC domains included: compassion (physician expressed concern about the patient's feelings, respectful of patient as a person), elicited concerns (physician let patient say what was important, heard patient's concerns and took them seriously), explained results (physician explained results of tests and physician-administered examinations), decided together (physician asked about the patient's preferences for helping decide treatment and worked out treatment plan together), lack of clarity (physician spoke quickly and used complex words), discrimination due to race/ethnicity (patient perceived discrimination or inattentiveness of physicians due to patient's race/ethnicity), and disrespectful office staff (office staff were negative and rude, gave patient a hard time, and talked down to patient) [16] . The physician for whom the survey responses were based was completely up to the participant's discretion, and the physician's name, specialty, or other identifiable characteristics were not asked.
For each domain, summary scores combining results from two or more items ranged from 1 to 5, and a higher IPC score indicates higher frequency of the specific process. IPC domains that score in a positive direction (better patient-physician interaction with increasing score) include: compassion, elicited concerns, explained results, and decided together. IPC domains that score toward a negative direction (worse patient-physician interaction with increasing score) include: lack of clarity, discrimination due to race/ethnicity, and disrespectful office staff. Scores for each of the seven domains reflected relatively limited variation, with responses clustering around scores indicating better patient-physician interactions. The scale reliability estimates for all IPC domains ranged from 0.73 to 0.89. The Cronbach's alpha for the IPC domains were as follows: compassion (0.82), elicited concerns (0.82), explained results (0.85), decided together (0.77), lack of clarity (0.73), discrimination due to race/ethnicity (0.77), and disrespectful office staff (0.89).
Quality of life
Quality of life was measured by the functional assessment of cancer therapy-breast cancer (FACT-B) Version 3 [17] at follow-up. The FACT-B consists of five subscales: physical well-being (PWB), functional well-being (FWB), emotional well-being (EWB), social/family well-being (SWB), and breast cancer-specific concerns (BCS). A total FACT-B score is calculated by summing the individual subscale scores. The instrument has a total of 45 items asking respondents to rate how true each statement is for the past 7 days. Response scales range from 0 (not at all) to 4 (very much), with ''not applicable'' as a choice option. The Cronbach's alpha for the composite FACT-B score was 0.92. The obtained scaled measures were transformed linearly to a 0-144 scale, with 0 being the worst QOL and 144 being the best QOL.
Clinical characteristics
Data on AJCC tumor stage, hormone receptor status, breast cancer surgery-type, and hormonal therapy, chemotherapy, and radiation therapy were obtained from the KPNC Cancer Registry [18] .
Psychosocial characteristics
Generalized optimism versus pessimism was measured by the Life Orientation Test-Revised (LOT-R), a 10-item survey administered at the baseline interview [19] . The five Likert-scale response choices range from ''strongly agree'' to ''strongly disagree.'' There are no ''cut-off'' scores for optimism or pessimism.
The Medical Outcomes Study (MOS) Social Support Survey was administered during the baseline interview to assess various dimensions of perceived social support, and has been independently validated [20] . The survey consists of 19 functional support items separated into four dimensions: emotional/informational support, tangible support, positive social interaction, and affectionate support. Response choices for each item ranges from 1 (none of the time) to 5 (all of the time).
Statistical analysis
To explore racial/ethnic differences in IPC, we compared mean scores by racial/ethnic group, and IPC continuous scores for each domain were categorized into five categories (1.0-1.9, 2.0-2.9, 3.0-3.9, 4.0-4.9, and 5.0). Group differences were calculated using the Kruskal-Wallis (K-W) test.
To understand general trends with patient and physician characteristics and prior to examining associations with QOL, continuous IPC scores were dichotomized into low and high categories based on the distribution of scores to insure adequate numbers in each category. Domain scores were dichotomized as follows: 4.0 (compassion), 4.0 (elicited concerns), 4.0 (explained results), 4.0 (decided together), 1.5 (lack of clarity), 1.0 (discrimination due to race/ethnicity), and 1.0 (disrespectful office staff). We then tested the association of these dichotomous scores with each characteristic using the Pearson Chi square test.
To assess associations of IPC domain scores with QOL (both as continuous variables), we used multivariable linear regression, with the understanding that one unit increase or decrease in IPC score is associated with an increase or decrease in QOL of a magnitude indicated by the regression coefficient for the IPC domain. Models were initially adjusted for the participants' sociodemographic and clinical characteristics, baseline QOL, life optimism from the LOT-R, and social support from the MOS (covariates listed in Table 2 ). Fully-adjusted models included covariates in the minimally-adjusted models, plus physician characteristics (covariates listed in Table 3 ). Table 1 describes QOL score at baseline and follow-up in the study population, overall and by race/ethnicity. In general, QOL increased from baseline to follow-up, except among African Americans and other race/ethnicity. The highest overall QOL at baseline was observed among Whites, followed by African Americans, Asians, and Hispanics (P \ 0.001), whereas at follow-up, Whites and Hispanics maintained the highest and lowest QOL, respectively, yet Asians and African Americans became reversed (P \ 0.001).
Results
Differences in IPC scores by select characteristics are shown in Table 2 . Older women tended to report somewhat better patient-physician interactions. Specifically, for ''explained results,'' 62.4 % of women diagnosed at age 70 or older had a relatively high score, compared with 49.1 % of women diagnosed \50 years. For ''lack of clarity,'' 45 % of women diagnosed at age 70 or older had a lower (meaning better) score, compared with proportionally more women with a better score (50.3 %) diagnosed \50 years. Older women were also less likely to report higher scores on perceived ''discrimination due to race/ethnicity'', although only a small proportion overall reported more than low levels on this IPC domain. A higher proportion of minority women were also more likely to report higher scores on ''lack of clarity'' or ''discrimination due to race/ ethnicity,'' compared with White women. For ''lack of clarity,'' 50 % or greater proportion of African American, Asian, or Hispanic women reported higher scores on this IPC domain, compared to 42.4 % of White women, whereas for ''discrimination due to race/ethnicity,'' the comparable proportions were 9.1-16.4 % for Hispanic, Asian, and African American women, compared to 2.8 % for White women.
A higher proportion of women who were single or separated/divorced tended to report scores indicating less satisfactory patient-physician interaction, compared with women who were married/living as married or widowed. For example, 26.1 % of single women and 23.2 % of divorced/separated women reported higher scores on the ''disrespectful office staff,'' compared with 17.4 % of women who were married/living as married, or 16.3 % of widowed women. Similar patterns were seen for ''discrimination due to race/ethnicity'' and ''lack of clarity,'' with higher proportions of single women reporting higher scores on these domains compared with married or widowed women.
A higher proportion of women with higher educational attainment or employed at follow-up tended to report lower scores on IPC domains reflecting better patient-physician interaction, and higher scores on those indicating more problematic patient-physician interaction. For example, 55.9 % of women who had post-college-graduate studies reported high scores on ''compassion'', compared with 70 % of women with a high school degree or less. Similar patterns were seen for ''elicited concerns'' and ''explained results,'' with opposite trends for ''disrespectful office staff.'' Household income was largely unrelated to IPC domain scores.
Participants who scored higher on the LOT-R (greater life optimism), or higher on the MOS scale (greater social support), had higher IPC scores signifying better patientphysician interaction and lower scores indicating more problematic patient-physician interaction (Table 2 ). In general, IPC domain scores did not differ substantially by clinical characteristics (Table 2) .
Given our interest in physician-patient interactions by race/ethnicity, distributions, and mean scores for each IPC domain and overall QOL are given in Table 3 , for the total cohort and by race/ethnicity. Scores differed among the racial/ethnic groups for the IPC domains of ''elicited concerns,'' ''lack of clarity,'' ''discrimination due to race/ethnicity,'' and for QOL. African Americans had the highest mean scores for ''elicited concerns'' and ''discrimination due to race/ethnicity.'' Hispanics reported the highest mean score for ''lack of clarity.''
The demographic characteristics of the physicians most frequently seen by the participants responding to the IPC survey are given in Table 4 . Participants' perception of ''discrimination due to race/ethnicity'' varied by physician 
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Breast race/ethnicity. Those who received care from White or African American physicians reported higher scores for ''discrimination due to race/ethnicity,'' whereas those who received care from Asian or Hispanic physicians had lower scores on this domain. Although physicians' race/ethnicity was associated with participants' self-report of ''discrimination due to race/ethnicity,'' patient-physician concordance on race/ethnicity was unrelated to participants' report on discrimination (P = 0.13). Table 5 shows crude and multivariable-adjusted models of the association of IPC domain scores with QOL at 8 months, overall and by racial/ethnic group. The first set of models (multivariable models 1) were adjusted for patient characteristics, including race/ethnicity, baseline QOL, and LOT-R scores, whereas the second set (multivariable models 2) were adjusted additionally for physician factors. In general, further adjustment for physician factors did not substantially change the effect estimates, as may be expected given the general lack of association of physician factors with IPC domain scores. Overall, patient-physician interactions characterized by higher scores on ''discrimination due to race/ethnicity'' (beta = -3.58; 95 % CI: -5.89, -1.27) and ''disrespectful office staff'' (beta = -3.39; 95 % CI: -5.38, -1.40) were associated with lower QOL. Increased ''lack of clarity'' was also associated with lower QOL, although the effects were weaker (beta = -1.34; 95 % CI: -2.35, -0.34), especially after adjusting for physician factors (beta = -0.95; 95 % CI: -2.10, 0.19). Higher scores on the IPC domains of ''compassion'' (beta = 3.12; 95 % CI: 1.94, 4.31), ''elicited concerns'' (beta = 2.35; 95 % CI: 1.18, 3.51), and ''explained results'' (beta = 1.09; 95 % CI: 0.12, 2.06) were associated with higher QOL.
In race-stratified crude analyses, the same overall patterns were generally observed across racial/ethnic groups. After adjustment for patient factors (multivariable models Tables 2 and 3 (patient factors and physician factors) 1), these patterns were attenuated but still remained. ''Decided together'' was unrelated to QOL, whereas ''compassion'' and ''elicited concerns'' were positively associated with QOL, and ''disrespectful office staff'' and ''discrimination due to race/ethnicity'' were inversely associated with QOL. However, for Asians, IPC domain scores were largely unrelated to QOL, with effect estimates close to zero for almost all domains. Additional adjustment for physician factors had minimal but unpredictable effects on these associations, with some effect estimates increasing in magnitude and others decreasing, although the overall statistical significance was largely unchanged for most factors.
Discussion
To our knowledge, this study is the first to examine crosssectional associations of patient-physician interactions, assessed by the interpersonal processes of change (IPC) questionnaire [15] , with QOL assessed by the FACT-B [17] across racial/ethnic groups of breast cancer patients who have completed their initial treatment. Overall, IPC scores indicated positive patient perceptions of the patient-physician interaction.
Interpersonal processes of change domain scores indicating positive patient-physician interaction were positively associated with QOL. Higher scores on the IPC domains of compassion, elicited concerns, and explained results were associated with better QOL. Conversely, higher scores for domains indicating discrimination due to race/ethnicity and disrespectful office staff were associated with worse QOL. After adjustment for patient factors, including baseline QOL, these general patterns were observed for most racial/ethnic subgroups with the exception of Asians. Thus, we suggest that patient-physician interactions that are perceived to be positive may beneficially influence QOL across all racial/ethnic groups regardless of other characteristics such as age, marital status, and education for patients and gender, race/ethnicity, years of practice, and specialty for physicians.
To our knowledge, no studies have directly examined the association of patient-physician interactions and QOL. One study found that African Americans reporting higher scores for ''disrespectful office staff'' also reported greater satisfaction with their physicians [16] . While we did not specifically ask about satisfaction with physicians in our study, African American women who reported higher scores on ''disrespectful office staff'' reported lower QOL scores. This finding was concordant with observations of higher scores on ''compassion'' and ''elicited concerns'' with higher QOL in African Americans, and may be interpreted as discordant with the findings by Napoles et al. [16] . Alternatively, the patient may be satisfied with the physician, who may hold the role of compassionate, caring healer, while dissatisfied with the office staff, who may be viewed as a barrier to patient's access to the physician. It would be worthwhile to further examine the nuances of patient-physician interactions in African American women compared with their racial/ethnic counterparts.
The associations of individual IPC domains with QOL were largely as one may expect: women reporting higher scores on domains reflecting satisfaction with the patientphysician interaction (e.g., ''compassion,'' ''elicited concerns'') had higher QOL scores, while those with higher scores on domains indicating negative associations (e.g., ''discrimination due to race/ethnicity,'' ''disrespectful office staff'') had lower QOL scores. These observations were seen in the overall population, and with the same general order of magnitude among Whites, African Americans, and Hispanics, although for some domains, the associations were statistically significant only in the overall population and in Whites, likely due to smaller numbers in the other racial/ethnic groups. Interestingly, among the Asians, the effect estimates for virtually all IPC domains were markedly closer to the null value, suggesting for this subpopulation that these IPC domains are unrelated to QOL, or that they are not capturing key aspects of the patient-physician relationship of importance in influencing QOL.
As some patients might feel more comfortable discussing their diagnosis and care with physicians of their same race/ethnicity, we examined whether concordance of the physician's race/ethnicity with that of the patient might influence IPC domain scores. We found no evidence that care provided by physicians of the same race/ ethnicity as the patient resulted in better-perceived interpersonal care than that provided by physicians of different race/ethnicity. Our finding is consistent with two studies reporting that patient-physician race/ethnicity concordance did not affect primary care experiences in children [21] and health screening measures in adults [22] . Another study reported that among minority groups, racial/ethnic concordance between patients and providers was not associated with positive patient-physician interactions. Instead, the concordance was associated with patients' perception of being treated with disrespect compared with unmatched race/ethnicity with the physician [23] . Other studies suggest that race concordance does affect patients' health outcomes [24, 25] . We found that a physician's display of compassion was associated with higher QOL of patients across different racial/ethnic groups regardless of concordance. This observation suggests that patients view their physician's empathy in the patient-physician interaction as more important than of being of the same race/ethnicity.
While not the focus of our study, gender and language concordance are also an interesting topic. One study reported that physician and patient gender concordance was associated with less patient satisfaction, with male patients of female physicians reporting the highest patient satisfaction [26] . However, when we explored gender concordance in our QOL analyses, no associations were found. A cross-sectional study recently demonstrated that for patients with limited English proficiency, patient-physician language discordance was associated with poorer patient-physician interactions [27] . However, due to limited language information in patient-physician interactions in our study, we did not analyze this characteristic.
We did neither observe the patient-physician interactions, nor collect data from our physicians, to evaluate how physicians perceive their interactions with their patients. In addition, we did not ask participants which physician they were referencing when responding to the IPC survey. Thus, any inferences from our analyses related to physician attributes or characteristics should be made with considerable caution. Future studies that include both the patient and physician assessment of patient-physician interactions may provide additional insight on whether the overall experience of the patients and their physicians was mutual.
The association between IPC domain scores and QOL was cross-sectional, with both being assessed at approximately 8 months post-breast cancer diagnosis. Thus causality between characteristics of the patient-physician interaction during active cancer treatment and patient QOL cannot be established. It is possible that patients experiencing better QOL could perceive that their interactions with their physicians and the health care system are more positive than patients with lower QOL. Indeed, baseline measures of life optimism and social support were positively associated with more positive patient-physician interactions. However, we adjusted for baseline QOL as well as social support and optimism scores in our multivariable analyses, and associations with IPC scores indicative of more satisfactory patient-physician interactions remained associated with greater QOL.
Overall, in this cross-sectional study of women with breast cancer, more positive patient-physician interactions are associated with higher levels of QOL. These observations generally do not appear to vary substantially by racial/ethnic group, although QOL in Asians appear to not be associated with measures of the patient-physician interaction after accounting for covariates. Positive patient-physician interactions may also encourage all women with breast cancer to be more compliant with physicians recommendations and cancer treatments, as well as reduce patient perceptions on unfair treatment [28] [29] [30] . The role of patient-physician interactions in the breast cancer care setting should continue to be explored, with the ultimate goal of delivering culturally-competent care to outcomes, including enhancement of QOL in women with breast cancer.
